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(71) We, Yorkshire Imperial Metals 
L*mitedl a British Company, of Ha^ Paik 
Road. Stourton. Near Leeds, do hereby 
deciaie the Invention^ for which we pray 
thai a patent may be granted to us, and the 
method by which it is to be perfoxmcd, to 
be paiticidaity described in and by tiie 
following statement:— 

This invention relates to screw threaded 
nuts and m particular to nuts used in con- 
nection with plumbing and pipe fittmgs made 
from plastics material. 

Plasdcs materials are increa^gly being 
used in piping and plumbing fittings in place 
of conventional metal fitthigs and certahi 
kinds of fittings requke one or more nuts 
to secure pipes in position. It is frequently 
necessary to use some form of pad^g or 
sealing material to ensure fiuid ug^ess cf 
a joint made with such fittmgs and custom'^ 
arily, fibrous paddng or rubber sealing rings 
are used In Ihe interior of the nut so that 
acdon of ttehteniug up the nut compresses 



the sealmg materiL... 

With the use of plastics such as acetal 
co;)olymer, wbkh has a lower coefficient of 
fnction than brass, it has been found m 
practice that sufficient torque mav be applied 
to die nut by a spanner or wrench to extrude 
the sealing material through the gap between 
the pipe and the rear face of me nut thus 
redudng the effectiveness of the sealing 
material, 

Accoixling to the present invention, a nut 
comprises an Interaaliy threaded body form- 
ed with opposite portions of its peripheral 
surface adapted for engagement widi the 
gripping suifaces of a spanner, part of at 
least one spanner-engagmg portion being 
undercut to provide a deflectable cantilever, 
the free end of whtdi is.Iocated to fonn a 
leading edge during rotational movement of 
the nut to cause either screwing or unscrew- 
ing, and the leogth and thickness of the can- 
tilever bemg such that when a predetermined 
torque applied by the gripj^ surfaces of a 
spanner Is exceeded, the cantuever is deHeo- 
ted suffidendy for the gripping suifaces to 
lose theur gt^) on the nut. - 

[mce25p] 



Whilst the nut can be made from metal 50 
If desued. preferably the nut is made from 
acetal copdymw and conveniently it may be 
manufactured by injection moulding process- 
es. In the prefecreid form of the nut, the 
cantilevers deflect dastically and die nut can. 55 
therefore, be re-used. 

The mvention is based on the observation 
mat when a manner is used to rotate a nut, 
the jaws of t& spanner bear principally on 
me part of the flats of tiie nut is die 60 
fonwMd portion rdative to the direction of 
rotation. This is due to tiie necessarily some- 
what loose fit of the spanner on the nut to 
permit of easyeqgagement The applied fiuce 
is concentrated in two rdativdy smaU areas 65 
when a sunple open ended spanner is used, 
and wc have found over-ti^tening of the 
nut can be prevented by constructusg die 
nut so that tiiese areas deflect ^en die 
applied force exceeds that necessary for coz^ 70 
rect tighteniim and cause the spanner to lose 
Its ^p. In eSect, the combined deflection is 
equivalent to redudqg the distance across 
fiats so tiiat the spanner no las^a fits the 
nut and conscquentiy slips over the comer 75 
between adjacent fiats. 

The load bearing areas can be satisfactor- 
ily constructed to deflect at a given load by 
undercutting all or part of the area to f oim 
a cantilever haymg a lengtii and a tiiickncss 80 
which wjll deflect a given distance imder 
the load. By calcnlation, or by trial and 
eiTor, the length and thickness are amumed 
to be such that die oomlnned deflection of 
the cantilevers under' the mftyitgnm pennis* H5 
sible torque is equal to the difference between 
the distance between the fiats of the 

rner jaw and the distance between 
diametrically opposite comers of die 
nut, the deflection for eadi cantilever 90 
being one half of this difference. The load 
at which eadi cantilever reaches this de* 
flection depends upon whether an opeaended 
si>anner or a ring or box spanner is used; 
with an open ended spanner t ne v/hole torque 95 
is transmitted through two cantOevers and 
with a . box spanner, through six in the case 
of a hexagonal nut The under-cut or recess 
by wliich the cantilever is fomied has to be 
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sufficiently wide to permit ftili deflecdon to 
take place. 

Where a nut is to be used only with an 
open ended spanner, a modificauan of the 
nut con^ction can be used in which one 
cantilever is provided for each opposite pair 
of spanner engaghig portions or flats» the 
canulever in such a case being formed by 
a recess large enough to pennit sufficient 
deflecdon to occur for the spanner to slip 
off the nut at. one comer only. With a hex- 
agonal nut only three cantilevers* arranged 
preferably in alternate sides, are lequired 
m such a modification. 

In Older to Increase the clearance between 
the jaws of die spanner and the peripheral 
surface of the nut. the surface may be re* 
lieved so as not to Intersect or coincide with 
the plane joining the corners at the inter- 
secUon of die sides of the nut The free end 
of die cantilever on die adjacent peripheral 
surface then projects slighdy above tne re- 
lieved sui&ce and provides a bearing sufMe 
for die jaws of the spanner m the event of 
h being necessary to unscrew a nut. 

The invendon is pardculariy tiseful for 
nuts employed in pipe installadons, especi- 
ally in all-plasdcs systems and by way of 
example* an embodiment of the mvendon 
as applied to plasdcs nuts suitable for use 
with a pipe coupling or other pipe fitting 
will now be described with leferenoe to the 
accompanying drawmg of which: 

Figiire 1 is a from devadon of a hexagonal 
nut: 

Figure 2 & a Side devadon In cross-section, 
and 

Figure 3 is an devatconal view of a pordon 
of a nut having relieved sides. 

The body 1 is a moulded acetal copolymer 
hexagon of standard size for pipe fttdng 
nuts and is pierced by a right-hand threaded 
bore 2 reduced In diameter at die face of 
die nut by die shoulder 3. The body I is 
laterally bounded by the flats 4, by whidi 
die nut Is engaged for rotation by die jaws 
of a spanner. 

Li each of die flats 4 is a recess 5 extend- 
ing between the two faces 6 and 7 thus 
forming a cantflever 8. The width of die 
recess 5 is sufficient to permit the required 
amount of deflecdon of the free end 9 of 
cantflever S widiout doshig the mouth of the 
recess. The leogth of die cantilever 8. as de- 
termined by the depth of the veoess 5. and the 
thickness, are proportioned so as to allow 
the cantilever to deflect Into the recess 5* 
under a force greater dian the desued maxi- 
mum torque, a distance sudi diat the di- 
mension *X* in Figure 1 becomes equal to 
or less than the perpendicular distance be- 
tween the jaws of a standard spanner fittk^ 
the nut. 

In use. the nut is provided in the bore 2 
widi sealing material such as a rubber Xy 



nag 10. a pipe 11 passing through the bore 
into a pipe fitting 12 onto which the bore is 
scr^ved. The jaws of a spanner engage widi 
opposite flats.4 and die nut is rotatoi in a 
clockwise direction. When the resistance to 70 
rotation of the nut increases due to the 
trapping of the sealing material between die 
abutment 3 and the pipe fittmg 1 2. the torque 
applied by the spanner increases with the 
result that the cantilevers 8 are proper- 75 
donalty mwardly deflected. As soon as the 
'O' ring 10 is fully compressed the torque 
requited to achieve further rotation increases 
gready to deflect the cantilevers 8 to a d^ree 
such diat the dimension 'X* becomes small 80 
enough for the ja^ of the spanner to slip 
over the deflected surface of the cantilevers 
and thus lose didr grip on the nut. When 
the applied force is removed, the cantilever 
Is restored to its original position. 85 

Should It be necessary to unscrew the nut. 
the position of the jaws of the spanner bdug 
reversed, the force applied is concentrated at 
the opposite end of the flats 4 bearing on the 
free end of tiie cantilever 8. which Is placed 90 
m compression and is not significantly de^ 
fleeted. Maximum torque is exerted to eCSect 
commencement of rotation of die out and 
the toique falls rapidly thereafter. 

Whilst, in the drawings, the recess 5 is 95 
shown as bdng paralld to the sur&ce of the 
flat 4, it may also be anat^ged at a smafl 
angle to the said surface. 

A further embodunent b shown m Figure 
3 in which the body I Is bounded by sur- 100 
faces 13 wliich are inclmed at a small an^e 
to the plane joming the comers 14. The 
IncOned surfoce 13 terminates at Its Inter- 
section wldi the recess 5 and the free end 9 
of cantilever 8 projects above the frfane 105 
contamhig the surface. In use. the jaws of 
die spanner bear on the oomeis 14 when 
tight^ung the nut and on the free end 9 of 
cantilevers 8 when unscrewlim. as in 
die previously described embodunent, the no 
effect being to increase the dearance betwea 
die spanner jaws and the peripheral surface 
of the nuL In a modification of the last 
described embodiment the surface 13 is non- 
planar and may. for example; curve between j 15 
the comer 14 and the recess 5. 

The invendon is also applicable to nuts 
having cylmdrical peripheral surfaces with 
4 or 6 projections from the suii&ice which 
areanaqeed to engage the laws of a spanner. 12D 
Such productions are usually half-^^indiical 
In shape, and m accordance with the b* 
ventlon. each half-cylinder or each alternate 
half-cyimder Is cut away afoqg its whole 
lengdi to provide a recess analogous to die 125 
recess 5 in the previously described em- 
bodiments. 

A nut in accordance with the invention 
wiuch is screwed Into position with die &ee 
ends of the cantilevers forming a trailing 130 
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edge^ with reference to the direction of 
rotadoo to effect tighteiiin& cannot eadly, 
n at all. be unscrewed with an open ended 
spanner. There is an advantage, therefore, 
in usuig such a nut ui this way for safely 
or secun^ applicatioiis. 

WHAT WE CLAIM IS:— 

LA nut compriang an urtemallv threaded 
body formed with opposite portkms of its 
peripheral surface adapted for engagement 
with the gripping surfaces of a spanner, part 
of at least one spanner-enga^g portion 
bcmg undercut to provide a ddlectaWe can- 
Wev». the free end of which is located to 
form a leading edge during rotational move- 
ment of the nut to cause either screwng 
or unscrewing, and the length and thickness 
of Gie cantilever being sucih that y/hea a 
predetermmed torque applied by the gripping 
surfaces of a spanner is exceeded, the canti« 
lever is deflected sufficiently for the gripplns 
surfaces to lose their grip on the nut ■ 

2. A nut as daimed m daun 1 m whidi 



alternate spanner engaging portions are eacii 
provided with a cantilever. 25 

3. A nut as claimed in claim 1 or claim 2 
in whidi the nut is cylindrical and the 
spanner engaging portions are constituted by 
projections on Uie cylmdrical peripheral 
surface. 30 

4. A nut as claimed in any of the pre- 
ceduig dauns made from acetal copolymer. 

5. A nut as claimed in any the pre- 
ceduig.dauns in which die surface of each 

of the spanner engaging portions is rdieved, 35 
whereby the free end of the cantilever pro- 
jects above the sur&oe of the adjacent 
spanner engagmg portion. 

6. A nut suMantially as heiehibefore 
described with reference to Figures 1 and 2 40 
of the accompanying drawings. 

7. A nut substantially as berdnbefore 
described with reference to Figure 3 of the 
accompanying drawings. 

RAYMOND F, LEE, 
Agent for the Ap^cants. 
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